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About Us...

I n 2008, we embarked on our journey by establishing the inaugural
office of the company in Kochi, where an operational team
commenced the execution of industrial automation projects. Within a
year, we inaugurated our first training center in Kozhikode. By delivering
. exceptional service, we quickly attracted students from various regions of .
India and even from Africa. Subsequently, we broadened our training centers
to multiple locations across India, Nigeria, Qatar, the UAE, Kenya, and the
Kingdom of SaudiArabia. As of 2024, we proudly operate a total of 32 branches.
IPCS Global has emerged as one of the most esteemed core technical training
providers globally, offering a wide array of programs that are future-oriented.
The selection of training programs is guided by several factors, including
the potential for growth within each field, the employability prospects for
our trainees, the accessibility of various job markets, and other relevant
considerations. Our current offerings encompass Industrial Automation,
Building Management and CCTV Systems, Embedded Systems and Robotics,
the Internet of Things, Digital Marketing, IT and Software Development. Key
features of our programs include 100% live and interactive classes, global
certifications, and placement opportunities.
We aim to establish a network of 50 centers by 2025, reflecting our commitment
to expansion and excellence. We welcome motivated entrepreneurs to
collaborate with us in achieving this vision. You can join us as a franchisee,
operating under our brand and business model, or as an investor to support
our growth. Together, we can create a lasting impact in our communities. Visit
https://ipcsglobal.com/ for more details.
Our goal at IPCS is to expand globally, preparing students for future careers
by staying updated on emerging trends and maintaining ethical standards.
We emphasize teamwork, professionalism, and mutual respect within our
organization. Understanding the impact of technology on our lives is crucial in
today’s digital era, as it drives business success and innovation. By prioritizing
these values, we ensure client satisfaction and student excellence across all
fields.
Team IPCS has introduced “Iziar,” a magazine focusing on technology trends
and market developments. The goal is to increase awareness and accessibility
of technology for all. Content covers technology, startups, cyberpunk culture,
and more, aiming to inform readers about the latest innovations and trends in
the industry.
Technology is like air; you can’t live without it. We invite you to immerse
.. yourself in the technological realm of |ziar.

“TIME AND TECHNOLOGY WAIT FOR NONE”
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Mr. Ubaidulla Mekkuth

BEST TIME TO FORM A STARTUP

Startup companies are now creating big news in business world. The best age to

form a startup is a topic of debate. People at a very young age will have more

creative ideas, but there are chances of mistakes due to less experience. We can
overcome this challenge by having association of experienced mentors.

There are startup founders from age group 15 to 65 years.

Mark Zuckerberg incorporated Facebook at the age of 19 while Steve Jobs started

Apple at the age of 21. The KFC brand is started by Colonel Sanders at the age of

62. We cannot get into conclusion about the best time to form a startup. The major

factors to consider for a startup founder are

1. Experience and skills: The founder should have a clear-cut picture about the
startup and its root map. He should have enough experience and skill set.

2. Financial stability: Founders should not have much financial burdens and
commitments. There should be necessary funding sources and financial
management is to be done properly. In the initial period, the revenue will be less,
but proper cash flow analysis is to be done.

3. Risk tolerance: 90% of startups closed their operations within 2 years. It is
very important to calculate possible risk factors and necessary steps are to be
identified for overcoming the risk factors.

4. Emotional Maturity: Unlike an employee, the startup founder has to manage a
team and motivate the team members to achieve the vision. There are lot of
problems to be addressed in the journey and the emotional maturity plays a key
role in handling the situation.

5. Networking skill: The startup founder should have good networking skill as
“‘Networking is equivalent to net worth”. A startup founder should have good EQ
(emotional Quotient), SQ (Social Quotient) rather than 1Q.

6. Adaptability: The ability to learn, pivot and adapt is very essential for startup
success. The fastest change of technology is a big challenge and the
startup founder should have the learning capacity to meet the technological
advancements.
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UNDERSTANDING GOMPUTER VISION

Transforming Machines into Visual Learners

Thasleema is a skilled IT engineer with 2+ years
of experience in web development and 2 years
of experience teaching Al and data science
technologies. She specializes in developing
algorithms, software development, and machine
learning applications. With a strong passion
for problem-solving and innovation, Thasleema
is dedicated to delivering reliable and secure
IT solutions. Staying up to date with the latest

Thasleema technology trends, she continually seeks to improve
Data scientist efficiency and enjoys finding new ways to apply
Calicut data science to solve real-world challenges.
Introduction

Computer vision is a field of artificial intelligence (Al) that enables computers and systems to
interpret and understand visual data from the world. At its core, computer vision involves acquiring,
processing, and analyzing digital images and videos to extract valuable information or trigger
automated decisions. With advancements in machine learning (ML) and deep learning, computer
vision has witnessed remarkable growth, finding applications in industries ranging from healthcare
and automotive to retail and security.

In this article, we’ll explore the basics of computer vision, key techniques, and its wide range of
applications, along with the future potential of this rapidly evolving field.
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Computer Vision
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The Basics of Computer Vision

Computer vision draws inspiration from human vision, though it differs in execution. While humans
can easily recognize objects, shapes, and colors and make sense of visual surroundings, getting
machines to “see” and understand the world has been a much more complex challenge.

The process starts with capturing an image using a camera, after which the system applies various
algorithms to analyze the image. Key operations include:

»

»

»

»

»

Image acquisition: Capturing or receiving the image for analysis.

Image pre-processing: Removing noise and enhancing important features in the image.
Segmentation: Dividing the image into different regions or objects for easier analysis.

Feature extraction: Detecting patterns, textures, and shapes that may be relevant to the task.
Classification and recoghnition: Using machine learning models to categorize objects in the
image or video.

Computer Vision Techniques
To enable machines to interpretimages and videos, computer vision relies on several core techniques:

[F

Image Recognition: The simplest and most widely used technique, image recognition involves
identifying objects within an image. The system learns from a set of labeled images and can
then recognize objects in new images based on learned patterns. This is widely used in facial
recognition systems and social media platforms for tagging people in photos.

Object Detection: This takes image recognition further by not only identifying objects but also
locating them within the image. Object detection is fundamental in autonomous vehicles, where
detecting other cars, pedestrians, and obstacles in real-time is crucial for navigation and safety.

. Image Segmentation: Involves partitioning an image into multiple segments or regions, often to

isolate objects from the background. Semantic segmentation, a variant of this technique, labels
each pixel of an image with a category. Medical imaging, such as detecting tumors in MRI scans,
heavily relies on image segmentation.

Optical Character Recognition (OCR): Converts printed or handwritten text in an image into a
machine-readable format. OCR is used for digitizing books, automatic number plate recognition,
and reading receipts or invoices in automated systems.

3D Vision: Using multiple images or stereo cameras, 3D vision reconstructs a three-dimensional
representation of a scene. Applications include augmented reality (AR), virtual reality (VR), and
robotic navigation.

Facial Recognition: A specialized form of object detection that focuses on identifying and
verifying faces in images or videos. This technology is widely used in security systems, mobile
phone authentication, and even personalized marketing campaigns.
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Deep Learning and Computer Vision

A significant breakthrough in computer vision has been the advent of deep learning, particularly

convolutional neural networks (CNNs). CNNs are specifically designed to process grid-like data

such as images and have been the backbone of modern computer vision systems.

CNNs work by automatically detecting the most important features of an image at different levels

of abstraction, eliminating the need for manual feature extraction. This approach has drastically

improved the performance of image classification, object detection, and even complex tasks like
image generation.

Some other deep learning models contributing to computer vision advancements include:

» Generative Adversarial Networks (GANs): These consist of two neural networks, one generating
fake images and the other trying to detect them. GANs are used for generating synthetic data,
enhancing image resolution, and creating realistic images from sketches.

Recurrent Neural Networks (RNNs): Often used in sequence prediction problems, RNNs can be
applied in video analysis where time-based dependencies matter.

»

Oranges Leaves




Computer vision has made its way into almost every industry, creating new possibilities for automation,

efficiency, and innovation. Some of the key application areas include

1. Healthcare: In medical diagnostics, computer vision is used to analyse medical images like
X-rays, MRIs, and CT scans to detect diseases like cancer, fractures, and cardiovascular
conditions. It also helps in surgery through robotic assistance and real-time monitoring.

2. Automotive: Autonomous vehicles rely heavily on computer vision to understand their
surroundings. It powers self-driving cars by recognizing road signs, detecting pedestrians,
monitoring lane positions, and identifying other vehicles to make real-time decisions.

In retail, computer vision enables cashier-less stores, where cameras
track customer movement and identify products taken off the shelves. E-commerce platforms
use visual search to allow users to find products by uploading photos rather than typing text
descriptions.

Video surveillance systems now use facial recognition and object
detection to identify unauthorized access, detect suspicious activities, and monitor large areas.
Al-powered cameras can analyse footage in real-time, reducing the need for human supervision.

Computer vision helps monitor crop health, detect diseases, and even estimate
yields. Drones equipped with cameras can scan large areas of farmland, and image processing
techniques can identify areas that need water or pesticide application.

Automated quality control systems use computer vision to inspect products for
defects. This ensures consistency and speeds up production lines. Additionally, vision-guided
robots assist in tasks like picking, sorting, and packaging products.

L8
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Despite its rapid development, computer vision faces several challenges:

¢ Data Requirements: Computer vision algorithms, especially those based on deep learning,
require vast amounts of labelled data to train effectively. Obtaining and annotating this data is
time-consuming and costly.

¢ Real-Time Processing: Many applications, like autonomous driving, require real-time processing
of visual data. Achieving high accuracy while maintaining speed remains a major challenge.

¢ Generalization: Computer vision models often struggle to generalize across different
environments. A model trained in one setting may not perform well in another without further
training.

. Looking ahead, computer vision is poised to become even more integrated into our daily lives. As

edge computing and 5G networks mature, we can expect faster, more efficient real-time processing of

visual data. Moreover, with continuous advances in Al, systems will become better at understanding

context, making computer vision applicable in more complex scenarios such as human-robot

interaction, emotion detection, and more.

The combination of computer vision with other Al technologies, like natural language processing
" and reinforcement learning, will unlock new possibilities, from autonomous drones to Al-driven

healthcare diagnostics.
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Conclusion p
Computer vision is a powerful technology that .~ -
continues to redefine industries and improve the -«
quality of life. From self-driving cars to medical =
diagnostics and beyond, it empowers machines
to perceive and interact with the world in ways
that were previously unimaginable. As Al and ML
technologies evolve, the impact of computer vision
will only grow, offering exciting opportunities for
innovation in the years to come.
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Industrial Control Systems Security Best Practices
Protecting Critical Infrastructure

With over 2 years of experience, | specialize in creating
and installing automated systems for industrial
use as an automation engineer. My expertise lies in
programmable logic controllers and SCADA systems,
as well as other important areas such as HMI and VFD.

KANCHANA V
Project engineer
Trivandrum

n an era where industrial control systems (ICS) are increasingly interconnected, the
importance of robust security measures cannot be overstated. These systems manage
critical infrastructure across various sectors, including manufacturing, energy, transportation,

and utilities. A breach in ICS security can lead to severe consequences, including operational
disruptions, safety hazards, and financial losses. Here are some best practices to enhance
the security of industrial control systems.
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Understanding Industrial Control Systems

Industrial control systems comprise various components, including supervisory control and data
acquisition (SCADA) systems, distributed control systems (DCS), and programmable logic controllers
(PLCs). These systems play a crucial role in monitoring and controlling physical processes. However,
their reliance on digital technologies makes them vulnerable to cyber threats.

¢ Risk Assessment

Before implementing any security measures, organizations should conduct a comprehensive risk
assessment. This process involves identifying critical assets, evaluating potential threats, and
understanding vulnerabilities within the system. By prioritizing risks, organizations can allocate
resources more effectively to address the most pressing security concerns.

¢ Network Segmentation

Network segmentation is a vital strategy for enhancing ICS security. By dividing the network into
separate segments, organizations can limit access to sensitive areas and reduce the potential attack
surface. This involves isolating the control network from the corporate network and the internet.
Implementing firewalls and intrusion detection systems (IDS) at the boundaries of these segments
can provide an additional layer of protection.

¢ Access Control

Implementing strict access control measures is essential for safeguarding ICS. Organizations should
employ the principle of least privilege, ensuring that users have access only to the information
and systems necessary for their roles. Multi-factor authentication( MFA) can significantly enhance
security by taking multiple forms of verification before granting access.

Regularly reviewing and updating access permissions is crucial, especially when personnel changes
occur. Additionally, implementing role-based access control (RBAC) can help streamline permission
management and reduce the risk of unauthorized access.

¢ Regular Updates and Patch Management

Vulnerabilities in software and tackle factors can be exploited by attackers. To mitigate this risk,
organizations must establish a robust patch management policy. This involves regularly updating
software, firmware, and operating systems to address known vulnerabilities.

However, given the critical nature of ICS, updates should be tested in a controlled environment
before deployment to avoid disrupting operations. Organizations should maintain an inventory of all
assets and their corresponding software versions to streamline the patching process.

IGS Servers,
OPC clients/servers,
Eﬂglnt‘ﬁrlng Eiﬂtlons control applications, et
operator stations

/ \ HMI
h"'i | Controller
(BPCS)

Distributed /O

System/subsystem Device/sensor
fisldbus fieldbus

Safety controller

(81S)
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4 Monitoring and Incident Response

Continuous monitoring of ICS is vital for early detection of anomalies and potential threats.
Implementing a security information and event management (SIEM) system can help organizations
collect, analyze, and correlate security events in real-time. This enables rapid identification of
suspicious activities and potential breaches.

Developing a comprehensive incident response plan is equally important. This plan should outline
the way to be taken in the event of a security breach, including constraint, eradication, recovery, and
communication strategies. Regular drills and simulations can help insure that staff are prepared to
respond effectively to security incidents.

¢ Employee Training and Awareness

Mortal error remains one of the leading causes of security breaches. thus, investing in hand training
and mindfulness programs is pivotal. . Staff should be educated about the specific risks associated
with ICS and the importance of following security protocols. Training should cover motifs similar to
phishing, social engineering, and safe internet practices.

Regular refresher courses and updates on emerging threats can help maintain a culture of security
within the organization. Encouraging employees to report suspicious activities can further enhance
the overall security posture.

¢ hysical Security Measures

While much of ICS security focuses on digital threats, physical security measures are equally
important. Unauthorized physical access to control systems can lead to severe consequences.
Organizations should implement robust physical security protocols, including:

Access Control Systems: Use key cards, biometric systems, or security personnel to restrict access
to critical areas.
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Install CCTV cameras to monitor sensitive areas and deter unauthorized

access.

Ensure that systems are protected from environmental hazards, such as
floods or fires, which could impact operational integrity.
¢ Vendor and Supply Chain Management
As ICS often relies on third-party vendors for hardware and software solutions, it's essential to assess
the security posture of these suppliers. Organizations should establish clear security requirements
and conduct regular audits of vendors to ensure compliance. Implementing contractual obligations
related to security can further mitigate risks associated with third-party components.Additionally,
organizations should stay informed about vulnerabilities related to third-party products and ensure
timely updates and patches are applied.
¢ Secure Remote Access
With the growing trend of remote access to ICS for maintenance and monitoring, securing remote
connections is crucial. Organizations should use virtual private networks (VPNs) and secure
tunneling protocols to encrypt remote connections. Implementing strong authentication mechanisms
for remote users can help prevent unauthorized access.Regularly reviewing remote access logs
and employing session timeouts can further enhance security by limiting the potential for prolonged
unauthorized access.
¢ Compliance and Standards
Adhering to industry standards and regulations can provide a structured approach to ICS security.
Frameworks such as NIST SP 800-53, ISA/IEC 62443, and ISO 27001 offer guidelines for
establishing and maintaining an effective security posture. Compliance with these standards can
help organizations identify gaps in their security strategies and implement necessary improvements.

§' '» Issue 26 12



Conclusion
As industrial control systems become
increasingly integral to modern
infrastructure, the need for robust
security measures has never been |
more critical. By following these best
practices, organizations can enhance
their ICS security posture, protecting
themselves from cyber threats and
ensuring the continuity of essential
operations. Continuous improvement
and adaptation to the evolving threat _—
landscape are vital for maintaining 4
security in these complex systems.
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Digitalization AndThe Food & Beverage‘ihdustry :
BWAYNew Era

| am a PLC Project Engineer at IPCS Global in Madurai, where | have worked
for the past two years. With a Bachelor’'s degree in Electrical and Electronics
Engineering (B.E. EEE) and certification as an Automation System Engineer, | have
led numerous PLC projects that have been crucial to our organization’s growth.

| am passionate about education and have trained over 150 students, helping
them develop their skills in PLC programming. Currently, | provide live experiential
training in industrial automation at TVS Brakes, where | strive to inspire and
prepare the next generation of professionals in our field.

Through my writing, | hope to share insights and knowledge about automation,
contributing to the ongoing conversation about innovation in this dynamic industry.

Silambarasan
Project engineer
Madurai

The food and beverage industry is experiencing a wave of transformation, with digitalization playing
a crucial role in reshaping its operations, consumer experiences, and overall business strategies.
From intelligent supply chains and smart factories to personalized customer engagement, the
integration of technology is rapidly altering how companies produce, market, and deliver food. Here’s
how digitalization is revolutionizing the industry.
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1. Smart Manufacturing And Industry 4.0

In the era of Industry 4.0, smart manufacturing is becoming the backbone of the food and beverage

sector. Advanced technologies like loT (Internet of Things) and Al (Artificial Intelligence) are

automating and optimizing every stage of food production, from ingredient sourcing to packaging.

< lot In Action: loT sensors installed in production lines monitor critical parameters such as
temperature, humidity, and machinery efficiency. This real-time data helps manufacturers improve
quality control and reduce energy consumption.

< Al In Quality Control: Al-powered systems can detect anomalies in the production process,
flagging potential issues before they impact product quality. For example, image recognition
software can instantly identify imperfections in baked goods or foreign particles in beverages,
ensuring high standards of quality

2. Blockchain For Transparency And Traceability

Consumers today are more concerned than ever about where their food comes from, how it's

produced, and whether it's ethically sourced. Blockchain technology is providing the solution to

these concerns by offering full traceability throughout the supply chain.

> Traceable Supply Chains: Blockchain allows every step of a product’s journey—from farm to
supermarket shelf—to be tracked in real-time. This enhances food safety, reduces the risk of
contamination, and builds consumer trust.

2 Combating Food Fraud: Blockchain’s immutable ledger makes it easier to detect and prevent
food fraud, which includes issues such as mislabeling or selling counterfeit products. This can be
particularly valuable for high-value items like organic or fair-trade products.

3. Personalized Consumer Experiences and E-commerce

The shift towards e-commerce in the food and beverage industry has opened up opportunities

for personalized consumer engagement. By leveraging big data and Al, brands can offer tailored

recommendations and experiences, creating more value for customers.

< Data-Driven Personalization: Al algorithms analyse consumer data—such as past purchases,
search history, and preferences—to provide personalised recommendations, promotions, and
meal plans. This level of customisation is enhancing customer loyalty and driving online sales.

<> Direct-to-Consumer (DTC) Models: Many food and beverage companies are adopting DTC
models, bypassing traditional retail channels to build direct relationships with consumers.
Through personalized websites and apps, customers can order meals, groceries, or beverages
directly from their favorite brands.

Issue 26 | 15




4. Enhancing Sustainability with Digital Tools

As sustainability becomes a core concern for consumers and regulators, digital technologies are

playing a vital role in helping food companies meet their environmental goals.

< Al for Resource Efficiency: Al systems can optimize water usage, reduce energy consumption,
and minimize waste in food processing plants. For example, Al algorithms can adjust heating
and cooling systems based on real-time data, reducing the carbon footprint of food production.

S Smart Packaging and Waste Reduction: Digitalization is also helping companies reduce food
waste through smart packaging that extends shelf life and provides real-time data on product
freshness. Furthermore, data analytics can predict consumer demand more accurately, preventing
overproduction.

5. Robotics and Automation in Food Service

Robotics and automation are no longer confined to manufacturing plants; they are making their way

into restaurants and food service, transforming customer experiences and operations.

2 + Automated Kitchens: Al-powered robotic chefs are capable of preparing meals with precision
and consistency, reducing labour costs and improving efficiency. Automated kitchen equipment
also allows restaurants to maintain hygiene and safety standards, as machines can work in
sterile environments with minimal human intervention.

2 + Robotic Waitstaff and Delivery: Some restaurants are experimenting with robotic waiters and
food delivery bots that interact with customers, enhancing the novelty factor and creating a tech-
forward dining experience.

6. Aland Food Safety Monitoring

Food safety is one of the industry’s top priorities, and digitalization is providing innovative solutions

to maintain high standards. Al and machine learning systems are being integrated into monitoring

and inspection processes to detect contamination and prevent foodborne illnesses.

< * Predictive Food Safety Models: Al can predict potential risks in the food production process
based on historical data and current conditions, enabling manufacturers to take preventive action.

2 + Real-Time Monitoring: I0T sensors and Al systems can continuously monitor food processing
environments for potential safety hazards, such as changes in temperature, humidity, or
contamination by pathogens.
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The Digital Future of Food and Beverage
*  The digital transformation of the food and beverage
industry is not just a trend—it’s the future. From smart
o factories and blockchain-enabled supply chains to
E personalized shopping experiences and Al-powered
food safety, digitalization is making the industry more
efficient, transparent, and responsive to consumer
-: needs. As companies continue to innovate and adapt,
those that embrace digital technologies will lead the
charge in shaping the future of food.
« This exciting journey is only beginning, and the
- possibilities are limitless.
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IT Engineer
Calicut

Ashna is a skilled IT engineer with 1+ year
of experience in managing and optimizing
IT systems. Specializes in developing
algorithms, software development, and
machine learning applications. With a
passion for problem-solving and innovation,
Ashna is committed to delivering reliable
and secure IT solutions. In addition to daily
technical challenges, Ashna keeps up
with the latest technology trends. She is
passionate about improving efficiency and
enjoys exploring new ways to apply data
science for real-world challenges.

n the modern business landscape,

data is often referred to as the new
oil. However, just like crude oil, data re-
quires refining to become truly valuable.
Microsoft Power BI, a leading business
analytics tool, is designed to transform
raw data into actionable insights, en-
abling organizations to make informed
decisions. This article provides a com-
prehensive overview of Power BI, its
key features, and how it can revolution-
ize your approach to data analysis.
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What is Power BI?

Power Bl is a suite of business analytics tools developed by Microsoft that helps you visualize and
share insights from your data. It offers a range of services, including Power Bl Desktop, Power Bl
Service, and Power Bl Mobile. Power Bl integrates with various data sources, allowing users to
create interactive reports and dashboards that are accessible across different devices.

Key Features of Power BI

@ Data Connectivity and Integration Power Bl excels in its ability to connect to a wide variety of data
sources. Whether your data resides in cloud-based services like Azure, SaaS applications such
as Salesforce, or on-premises databases like SQL Server, Power Bl can seamlessly integrate
and consolidate this information. The data connectivity options include built-in connectors and
custom connectors, providing flexibility and versatility.

@ Powerful Data Visualization At the heart of Power Bl is its robust data visualization capability. The
tool offers a diverse array of visualizations, including bar charts, line graphs, pie charts, maps,
and more. Users can create interactive reports and dashboards by simply dragging and dropping
elements onto the canvas. This ease of use allows even those with limited technical skills to craft
compelling data stories.

@ Advanced Analytics with DAX and Power Query Power Bl includes advanced analytics features
through Data Analysis Expressions (DAX) and Power Query. DAX is a formula language used
for data modelling, allowing users to perform complex calculations and create custom metrics.
Power Query, on the other hand, is a data transformation and preparation tool that enables
users to clean, reshape, and aggregate data before analysis. These features provide powerful
capabilities for those who require more than just basic reporting.

@ Real-Time Data and Collaboration One of Power Bl’s standout features is its support for real-
time data updates. This is particularly useful for monitoring key performance indicators (KPIs)
and making timely decisions based on the latest information. Additionally, Power Bl facilitates
collaboration through shared dashboards and reports. Users can publish their reports to the
Power Bl Service, where colleagues can view, interact with, and comment on the data, fostering
a collaborative decision-making environment.

@ Mobile Accessibility Power Bl Mobile ensures that users can access their data on the go. The
mobile app provides a streamlined interface for viewing reports and dashboards, making it easy
to stay informed and make decisions even when away from the desktop. This feature is essential
for professionals who need to access critical data while traveling or working remotely.

Caizi@r [m Power BI Issue 26 | 19
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To begin using Power BI, you need to follow a few
key steps:

1.

Download and Install Power Bl Desktop
Power Bl Desktop is a free application that
provides a comprehensive suite of tools for
data modelling and report creation. Download
it from the Microsoft website and install it on
your local machine.

Connect to Your Data Sources Launch Power
Bl Desktop and use the ‘Get Data’ feature to
connect to your various data sources. You
can connect to databases, Excel files, web
services, and more. Once connected, import
your data and start building your data model.
Create Reports and Dashboards Use Power
Bl's drag-and-drop interface to design your
reports and dashboards. Select the appropriate
visualizations, configure them with your data,
and customize the layout to suit your needs.
The interactive features of Power Bl allow
you to create engaging and informative
presentations.

. Publish and Share Once your reports are

ready, publish them to the Power Bl Service.
This cloud-based platform enables you to
share your reports with other users, collaborate
in real-time, and access your data from
anywhere. Set up permissions and security
settings to control who can view or edit your
reports.

304
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Conclusion

Microsoft Power Bl is a transformative tool that
empowers businesses to harness the full potential
of their data. Its robust features, including extensive
data connectivity, advanced analytics, and real-
time collaboration, make it an invaluable asset
for organizations seeking to drive data-informed
decision-making. By integrating Power Bl into
your data strategy, you can elevate your business
intelligence capabilities, enhance operational
efficiency, and gain a competitive edge in today’s
data-driven world. Whether you are a data analyst,
business executive, or decision-maker, Power
Bl offers the tools you need to unlock actionable
ipsights and achieve your business objectives.
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Analyzing Innovative Techniques and
Their Impact on Decision-Making

I am a full stack engineer having a strong background of coding in python
and primarily focusing on data science and data analytics.l specialize in
leveraging statistical techniques and machine learning to derive insights
from data. My experience in full-stack development allows me to build
efficient data pipelines and deploy models effectively.

I’'m passionate about transforming raw data into actionable insights and
S creating data-driven solutions that drive business success. I'm excited to
JishnuJR explore innovative ways to harness data for impactful results.

i

IT Engineer, Attingal

In an era where data is generated at an unprecedented scale, effective data visualization has
emerged as a crucial tool for understanding complex information. As organizations strive to make
data-driven decisions, innovative visualization techniques are shaping how we interpret data and
derive insights. This article explores current trends in data visualization, their innovative techniques,
and their profound impact on decision-making.

The Evolution of Data Visualization

Traditionally, data visualization has relied on basic charts and graphs, but as datasets have grown
more intricate, so too have the methods for presenting them. Today, a plethora of tools and techniques
allow data scientists and analysts to represent data dynamically, fostering better comprehension
and quicker insights.
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Key Trends in Data Visualization

One of the most significant trends is the rise of interactive visualizations.
Users can engage with the data through hover effects, filters, and drill-
down capabilities. Tools like Tableau and Power Bl allow stakeholders
to manipulate data presentations, exploring different dimensions and
ing insights that static graphs might obscure. This interactivity
ser engagement and encourages deeper exploration of the data.
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The Impact on Decision-Making

The implications of these trends extend far beyond aesthetics. Effective data visualization
can significantly enhance decision-making processes across various sectors:

Improved Clarity and Comprehension

Innovative visualization techniques break down complex data, making it accessible and
understandable. This clarity allows decision-makers to grasp essential insights quickly,
reducing the time spent interpreting data and increasing the speed of response.
Enhanced Collaboration

Interactive visualizations foster collaboration among teams, enabling stakeholders to explore
data together. This shared experience cultivates a culture of data-driven decision-making,
encouraging diverse perspectives and collective insight.

Informed Strategy Development

By utilizing storytelling techniques, organizations can communicate the relevance and
implications of data to stakeholders effectively. This ability to frame data within a narrative
context aids in developing strategies that are not only informed by data but also aligned with
organizational goals.

Increased Engagement and Buy-in

Engaging visuals capture attention and spark interest in data, promoting a culture of data
literacy. When stakeholders can visualize data meaningfully, they are more likely to understand
and support decisions driven by that data.




Conclusion
As data continues to proliferate, the significance of
innovative data visualization techniques cannot be
overstated. From interactive dashboards to real-time
analytics and advanced graphics, these trends are
transforming how organizations interpret data and
make decisions. By embracing these innovations,
businesses can harness the power of data visualization =
to drive informed strategies, foster collaboration, B
and ultimately enhance their competitive edge in the

market. The future of decision-making lies in not just

collecting data, but in effectively visualizing it.
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The Impact of Continuous Integration
and Continuous Deployment (CI/CD) on
Software Testing

Vidhya Vijayan is an aspiring software tester
eager to launch her career in quality assurance.
She graduated with a degree in Computer
Applications. She has completed internships
that provided hands-on experience in manual
testing, automated testing, and bug tracking.
She is passionate about learning new tools and
methodologies to enhance software quality. She

J Véd?tya V“(_:_ya:‘ believes in the importance of thorough testing in
r=0 wqre ester delivering exceptional user experiences.
Calicut
Introduction

In the modern software development landscape, the practice of Continuous Integration (Cl) and
Continuous Deployment (CD) has become fundamental to achieving rapid and reliable software
delivery. CI/CD represents a set of practices that automate the integration and deployment processes,
significantly impacting how software testing is approached. This essay explores the influence of Cl/
CD on software testing, examining how these practices enhance testing efficiency, improve software

quality, and contribute to the overall development lifecycle.
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CI/CD and Its Core Concepts
Continuous Integration involves regularly merging code changes into a shared repository,

where automated builds and tests are executed to ensure that new code integrates seamlessly

with existing code. Continuous Deployment extends this process by automatically deploying

code changes to production environments after passing automated tests, minimizing the

delay between development and release.

Enhancing Testing Efficiency

One of the most significant impacts of CI/CD on testing is the enhancement of efficiency.
CI/CD pipelines automate various stages of the software development process, including
testing. Traditional testing practices often involve manual processes and periodic testing
cycles, which can lead to bottlenecks and delayed feedback. In contrast, CI/CD ensures

that automated tests are run with every code change, providing immediate feedback to
developers. Automated testing within CI/CD pipelines covers multiple types of testing,
including unit tests, integration tests, and end-to-end tests. This automation reduces the
manual effort required for testing and accelerates the process, allowing development teams

to detect and address issues more swiftly. As a result, testing becomes a seamless part of

~  the development workflow rather than a separate, time-consuming phase. E"

f Improving Software Quality i

CI/CD practices contribute significantly to improving software quality by fostering a culture of

/. continuous feedback and iteration. Automated tests integrated into the CI/CD pipeline help
/ \ identify defects early in the development cycle. This early detection reduces the likelihood of

,u'll bugs reaching the production environment, where they can be more costly to fix .Additionally,
CIl/CD promotes the use of comprehensive test suites that cover a wide range of scenarios.
Since tests are executed automatically with every change, the test coverage tends to be
more extensive, including edge cases that might be overlooked in manual testing. This

thorough approach helps ensure that software is robust and reliable.

The speed of development and deployment is a critical factor in the competitive tech industry.




CI/CD practices enable faster iterations and more frequent releases by integrating testing
and deployment into the development workflow. Automated testing within the CI/CD pipeline
allows developers to deploy small, incremental changes rather than large, infrequent updates.
This incremental approach reduces the complexity of each release, making it easier to identify
and address issues. Additionally, smaller releases often lead to a more stable production
environment, as each change is less likely to introduce significant problems. Rapid deployment
facilitated by CI/CD also supports agile methodologies, allowing teams to respond quickly to
user feedback and market demands.

Challenges and Considerations

While CI/CD brings numerous benefits, it also presents challenges that need to be addressed.
One challenge is the need for well-maintained and comprehensive automated test suites.
Inadequate or poorly designed tests can lead to false positives or negatives, undermining
the effectiveness of the CI/CD pipeline. Ensuring that tests are up-to-date and relevant is
crucial for maintaining the reliability of the pipeline. Another consideration is the need for
robust infrastructure to support CI/CD processes. As testing becomes more automated and
frequent, the demand on resources, such as build servers and test environments, increases.
Organizations must invest in scalable infrastructure to handle the load and maintain the
efficiency of the CI/CD pipeline.




Conclusion
The impact of CI/CD on software testing is profound, reshaping how
testing is integrated into the development process. By automating
testing, CI/CD enhances efficiency, improves software quality, and

supports rapid development and deployment. While challenges exist,
such as maintaining effective test suites and managing infrastructure,
the benefits of CI/CD practices far outweigh these concerns. As software
development continues to evolve, CI/CD will remain a cornerstone
of efficient and high-quality software delivery, driving innovation and

excellence in the industry.
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Ethics in Al With JAVA
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IT engineer with a strong foundation in full-stack stack
development. With expertise in both frontend and backend
technologies, the technical skillset includes: HTML | CSS
| JavaScript | React | Node.js | Python | SQL/MySQL
(database management). Passionate about coding, problem-
solving, and staying up-to-date with the latest technologies to
further enhance my expertise
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As artificial intelligence systems increasingly permeate various aspects of
society—ranging from healthcare to finance—the ethical considerations
surrounding their development and deployment become crucial. With the rise of
Al, questions about accountability, bias, and transparency emerge, necessitating a
thoughtful approach to the technologies we create.

The Role of Java in Al Development

Java, renowned for its versatility and strong community backing, is pivotal in
artificial intelligence development, offering powerful libraries like Deeplearning4j
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and Wake that empower developers to build
advanced machine learning models capable of
analyzing extensive datasets and generating
valuable predictions for diverse sectors such
as healthcare and finance; yet, with these
technological advancements comes the vital
responsibility for developers to embed ethical
principles into their coding practices, ensuring
that Al systems are crafted with fairness,
transparency, and accountability to mitigate
risks of bias and discrimination stemming
from flawed algorithms or biased data, while
also prioritizing user privacy and data security
through responsible management and usage,
thereby fostering a culture of trust and integrity
in Al technologies that ultimately serves
society’s interests; consequently, as Java
remains a leading choice for Al development,
it is essential for its practitioners to stay
aware of the ethical implications of their work,
aspiring to design intelligent systems that
not only enhance technological progress but
also respect and uphold individual rights and
values, ensuring a beneficial impact on the
future of artificial intelligence.
Implementing Ethical Practices in
Java

Java involves several key strategies, starting
with bias mitigation, where developers can
leverage data reprocessing techniques to
identify and rectify biases in datasets; for
example, by employing Java algorithms that
assess and correct training data imbalances,
they can ensure that Al models are developed
using diverse and representative samples,
thereby promoting fairness. Additionally,
Java’s object-oriented design facilitates
the creation of interpreter models, enabling
developers to integrate explainable Al
techniques like LIME (Local Interpreter Model-
agnostic Explanations), which enhances user
comprehension of decision-making processes
and fosters greater trust in Al systems.
Furthermore, to establish accountability, Java
applications can incorporate robust logging
and auditing features, allowing for the tracing
and reviewing of Al-generated decisions, thus
providing a transparent record that can This
rigorous examination not only fosters public
trust but also paves the way for responsible
innovation in the rapidly evolving landscape of
artificial intelligence

Cziar
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Challenges and Considerations

Despite the importance of embedding ethical principles in Al development using Java, developers
face significant challenges, including the complexity of ethical standards, which can differ widely
across cultures and contexts, requiring them to navigate these variations with sensitivity and care
when designing global Al applications; additionally, as regulations surrounding Al ethics continue
to evolve, it becomes imperative for developers to remain vigilant and adaptable, ensuring that
their Java applications not only comply with current legal frameworks but also anticipate future
changes, thereby fostering a proactive approach to ethical Al development that can accommodate
the dynamic landscape of technological and societal expectations.While the integration of ethical
principles in Java-based Al development is crucial, developers encounter notable challenges,
particularly in the complexity of defining ethical behavior, which can significantly vary across
diverse cultures and contexts; this necessitates a nuanced understanding and sensitivity when
crafting global Al solutions that respect local values and norms. Additionally, the rapidly evolving
landscape of Al regulations requires developers to stay well-informed and adaptable, ensuring that
their Java applications not only align with current ethical standards but also remain agile enough
to incorporate future legal mandates, ultimately promoting a responsible and forward-thinking
approach to Al that can effectively address both ethical dilemmas and regulatory compliance in
an ever-changing technological environment.
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The collaboration between Java and artificial intelligence creates a formidable synergy, as Java’s
inherent robustness provides a stable foundation for developing sophisticated Al applications, while
its portability ensures that these applications can run seamlessly across diverse platforms, enhancing
accessibility; additionally, the wealth of libraries and frameworks available, such as Deeplearning4;j
and Wake, equips developers with the tools needed to implement complex algorithms and machine
learning models efficiently, allowing them to tackle a wide array of challenges across sectors
like healthcare, finance, and autonomous systems, all while maintaining a focus on scalability to
accommodate growing data demands and ensuring maintainability through clear object-oriented
design principles, which together drive continuous innovation and responsiveness to evolving industry
needs in the realm of artificial intelligence to build sophisticated Al applications that can efficiently
process large datasets and implement complex algorithms; this synergy fosters rapid innovation across
diverse industries, such as healthcare, where Java-driven Al can assist in diagnostics, and finance,
where it can enhance predictive analytic, all while prioritizing scalability to adapt to increasing data
volumes and ensuring maintainability through well-structured, object-oriented code practices, This
adaptability empowers organizations to quickly navigate shifting market dynamics and fully leverage
the capabilities of Al technologies, ensuring they remain competitive and responsive to emerging
opportunities. Moreover, the strong community support surrounding Java encourages continuous
improvement and collaboration among developers, driving the evolution of Al solutions that not only
meet current technological challenges but also anticipate future needs, thereby solidifying Java’s
position as a foundational pillar in the advancement of ethical and effective Al systems.

Case studies examining ethical dilemmas in Al applications, such as biased hiring algorithms that
unfairly disadvantage certain demographic groups or facial recognition systems that misidentify
individuals based on race, illustrate the profound impact of flawed data and design choices; these
examples highlight the urgent need for developers to implement rigorous testing and auditing
processes, prioritize diversity in training datasets, and engage with stakeholders to ensure that Al
technologies are developed with fairness and accountability at their core, ultimately fostering trust
and mitigating harm in real-world applications.
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Best Practices for Ethical Al Development in Java
Establishing best practices for ethical Al development in Java
requires a comprehensive strategy focused on enhancing
fairness and transparency throughout the development lifestyle.
This begins with rigorous data auditing, where developers
scrutinize datasets for biases and imbalances that could lead to
discriminatory outcomes, enabling them to implement corrective
measures that promote equity. Additionally, the integration of
explainable Al techniques, such as model-agnostic methods,
empowers users to understand the reasoning behind Al
decisions, fostering trust and facilitating informed interactions
with the technology.

Robust documentation is also essential, as it provides clear
insights into the algorithms employed, their training processes,
and the data sources utilized, enhancing accountability
and enabling stakeholders to evaluate ethical compliance.
Furthermore, cultivating an inclusive development environment
is crucial; by actively engaging diverse teams and incorporating
various perspectives, developers can create Al systems
that resonate with and address the needs of a broader user
base, reducing the risk of unintentional bias. This holistic

approach not only leads to more responsible Al solutions but
also encourages continuous reflection and improvement. in
ethical practices, ultimately contributing to the advancement of
equitable technology that benefits society as a whole.

Future Trends in Ethical Al

Future trends in ethical Al are set to transform the technological
landscape, emphasizing the development of stricter regulatory
frameworks that mandate transparency and accountability in
Al systems, thereby safeguarding user rights and promoting
ethical practices. Additionally, interdisciplinary collaborations
will become increasingly common, bringing together experts
from technology, ethics, and social sciences to inform Al design
and implementation. There will also be a growing focus on
ethical literacy in educational programs, equipping developers
and stakeholders with the knowledge to recognize and
address ethical challenges in Al. Furthermore, advancements
in explainable Al will enhance user comprehension of
algorithms, fostering trust and encouraging responsible usage.
Together, these trends will shape a more inclusive and socially
responsible Al ecosystem, prioritizing human well-being and
ethical considerations in technological innovation.
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ETHERNET-APL

Revolutionizing Industrial Automation

I am an electrical engineer with a wealth

of knowledge and practical skills in shop

floor maintenance, utility management,

and industrial automation. My expertise

D A Anand lies in ensuring the efficient operation
Regional Technical Head and maintenance of electrical systems in

Cchennai various industrial settings.

In the world of industrial automation, connectivity is critical. Traditionally, process industries
such as oil and gas, chemical manufacturing, water treatment, and pharmaceuticals relied on
legacy fieldbus systems like HART and Profibus PA to link their field devices to control systems.
While these technologies served their purpose, they often limited the scope of digitalization,
constrained data transmission speeds, and required complicated wiring setups. The introduction
of Ethernet-APL (Advanced Physical Layer) is a game changer for these industries, promising
faster communication, simplified cabling, greater reliability, and enhanced safety for hazardous
environments.
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What is Ethernet-APL?

Ethernet-APL is a specialized version of Ethernet technology developed specifically for process
automation environments. It builds upon the IEEE 802.3cg standard for Single Pair Ethernet
(SPE) and adds essential features that meet the unique requirements of industries that operate
in vast, hazardous, or safety-critical environments. Ethernet-APL is not merely an upgrade but a
transformative innovation that opens the doors for industries to fully embrace digitalization and the
Industrial Internet of Things (lloT).

Based on 10BASET1L, Ethernet-APL is an improved physical layer for single-pair Ethernet (SPE).
More than 300 times quicker than existing technologies like HART or fieldbus, it can communicate
over a 1000-meter wire at 10 MBit/s full-duplex.

It offers the characteristics necessary for dependable operation in the field of a process plant and is
the logical extension for Ethernet. Ether Net/IP, HART-IP, OPC-UA, PROFINET, and other higher-
level protocols can all be supported by the physical layer Ethernet-APL.

At its core, Ethernet-APL enables high-speed data transmission, long-range communication,
intrinsic safety for explosive environments, and the ability to power field devices over the same
cable used for data transmission. Let’'s explore how these features are driving a revolution in
industrial automation.

Ethernet-APL (Advanced Physical Layer) supports several topologies, including trunk-and-spur
and star:

Trunk-and-spur topology: This topology is often used in long-reach plants, such as those in the
wastewater or oil and gas industries. It uses a trunk cable that can be up to 1,000 meters long, and
spur cables that can be up to 200 meters long. The trunk cable provides power to the field switches,
which are located in the hazardous area. The field switches connect the field-level devices to the
trunk.

Star topology: This is another topology that Ethernet-APL supports.
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Key Features of Ethernet-APL

Single Pair Ethernet (SPE) Cabling

Traditional Ethernet uses twisted pair cabling, which can be bulky and expensive to install, especially
over long distances. Ethernet-APL simplifies this by using Single Pair Ethernet, allowing data and
power to be transmitted over a single pair of wires. This dramatically reduces the complexity of
wiring infrastructure and makes installation easier, faster, and more cost-effective. The streamlined
cabling setup also improves reliability in harsh environments.

Long-Range Communication

One of the most critical advantages of Ethernet-APL is its ability to support long-range communication.
While traditional Ethernet is limited to a maximum distance of around 100 meters, Ethernet-APL
can transmit data over distances of up to 1,000 meters (1 km) without repeaters. This capability is
crucial for large industrial sites such as refineries, chemical plants, and offshore platforms where
field devices are often located far from control rooms or network hubs.

Intrinsic Safety for Hazardous Areas

Safety is paramount in industries where explosive gases, vapors, or dust are present. Ethernet-
APL addresses this need by supporting intrinsic safety standards. Intrinsically safe equipment is
designed to operate in hazardous areas without igniting explosive materials. Ethernet-APL ensures
that power and data signals transmitted over its cables are at levels that cannot cause sparks or
excessive heat, making it ideal for use in explosive zones.

Power Over Data Lines (PoDL)

In addition to data, Ethernet-APL can deliver power to field devices through the same pair of wires
using Power over Data Lines (PoDL) technology. This eliminates the need for separate power cables
and reduces the total amount of wiring required. Devices such as sensors, actuators, and other
field instruments can now be powered directly through the Ethernet-APL connection, simplifying
installation and maintenance.
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High Data Transmission Speeds

Ethernet-APL supports data transmission speeds of 10 Mbps, a significant improvement over legacy
fieldbus technologies. While 10 Mbps might seem slow compared to standard Ethernet in office
settings, it is more than sufficient for most process automation applications, where devices typically
exchange small amounts of data. This speed allows for more real-time data access and control,
enabling advanced diagnostics, predictive maintenance, and analytics.

Interoperability and Integration

A significant advantage of Ethernet-APL is its compatibility with existing Industrial Ethernet protocols,
such as PROFINET, EtherNet/IP, and Modbus TCP. This ensures seamless integration with a wide
range of automation systems and software platforms. For industries already using Ethernet-based
control systems, adopting Ethernet-APL means they can connect field devices directly to the same
network, enabling end-to-end communication from the sensor level to the cloud.

Benefits of Ethernet-APL in Process Automation

The implementation of Ethernet-APL offers several key benefits that are reshaping the way industrial
facilities operate:

Simplified Installation: Fewer cables and connectors mean quicker installations and reduced
costs. The ability to transmit power and data over a single pair of wires simplifies the design and
implementation of field devices.

Improved Reliability: Ethernet-APL’s robust communication protocols ensure more reliable data
transmission, even in challenging environments where temperature, moisture, and interference are
prevalent.

Speed (M...GBit/s)
Ethernet Type

2.5/510 GBil/s -
*** BASE-T
Cable Type
Unshielded
100 MBi
100 BASE-T1
10 MBit's - Ethernet-APL based on 10BASE-TIL with provisio
10 BASE-TIS for process industries defined in IEC Standards
0 MBit's
0 BASE-T

10 15 40 100 1000
Cable Length (m]
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Standards IEEE 802.3cg-2019 (10BASE-TIL), IEC 60079, IEC 61158

Power supply output Up to 60 W, on APL Trunk
Switched network Yes
Redundant cable and ;
: Optional
switches

IEC 61158-2, Type A (100 ohms resistance, +/- 20 ohms tolerance)

LR e R for intrinsic safety

Cable cross section 0,324 ... 2.5 mm?/AWG 26-14
Maximum trunk length 1000 m/into Zone 1, Div. 2
Maximum spur length 200 m/into Zone O, Div. 1
Communications speed 10 MBit/s, full-duplex

For all zones and divisions.

Hazardous area protection:
= Inspired by fieldbus with optional intrinsic safety at the device.

Enhanced Data Availability: With Ethernet-APL, devices are connected directly to the enterprise
network, enabling real-time data collection, advanced diagnostics, and remote monitoring. This
visibility helps industries make faster, data-driven decisions.

Cost Savings: Ethernet-APL reduces the need for specialized fieldbus equipment and lowers
maintenance costs. The integration of power and data transmission through a single cable also
minimizes material and labor expenses.

Future-Proofing: Ethernet-APL provides a scalable platform that supports lloT applications. As
industrial facilities continue to digitize, the ability to connect more devices with faster data rates
ensures long-term value.

Applications of Ethernet-APL

Ethernet-APL is particularly well-suited for industries that require high levels of safety, reliability, and
long-distance communication. Its primary applications include:

Oil & Gas: Connecting remote sensors and actuators in potentially explosive environments, such as
offshore platforms and refineries.

Chemical Plants: Enabling safe and efficient data exchange in areas with hazardous materials.
Water Treatment Facilities: Offering robust communication over long distances for distributed
pumping stations, valves, and monitoring equipment.

Pharmaceutical Manufacturing: Supporting high-speed data transmission for real-time monitoring
of critical processes in cleanrooms and sterile environments.

Conclusion

Ethernet-APL represents a significant leap forward for process automation, providing a unified
communication infrastructure that offers enhanced safety, longer ranges, and faster data transmission.
With its ability to bridge the gap between field-level devices and modern Industrial Ethernet networks,
Ethernet-APL is paving the way for a fully connected, data-driven industrial future. For industries
looking to boost efficiency, ensure safety, and embrace |loT, Ethernet-APL offers a solution that is
both practical and transformative.
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